The present study began 18 months ago with the isolation of an unidentified organism from four cases of meningoencephalitis, 3 infants and a 56-year-old male. At the post-mortem examination the organism was obtained from all lesions in the last case in conjunction with Pneumococcus Type III. There were multiple foci of necrosis and exudation in the liver of all cases and in both adrenals of one case. Those cases in which the central nervous system was examined showed an extensive meningitis and in two cases an encephalitis.
The organism is a Gram-positive, non-spore-forming rod appearing singly, in clumps, or in chains. The colonies resemble those of Streptococcus hemolyticus, differing in that they are larger, flatter, and with a smaller zone of hemolysis. The usual sugars except lactose and glycerine are fermented without gas production. Lactose and glycerine undergo late fermentation.
The results with animal inoculation vary with the numbers introduced and with the route. Intravenous injections in rabbits of from 10,000 to 1,000,000 bacilli result in paralysis on the third or fourth day and death in 5 to 6 hours after paralysis. At autopsy the liver and central nervous system show the same lesions as do the human cases. Monkeys remain well until the third or fourth day and then show signs of involvement of the central nervous system but with no paralysis. On being sacrificed, there is present an extensive meningitis. Guinea pigs die in four to five days and at autopsy show a myocarditis and some pericarditis. Intraperitoneal injections of amounts larger than 1,000,000 caused in some cases a fatal septicemia with meningeal involvement.
Carriers were not found in the patients' families. Other investigators have isolated the organism from cases of meningoencephalitis. The organism which produces a suppurative meningitis in cows seems to be identical with the one isolated in the present study.
A. A. R. THE AVAILABILITY OF CERTAIN METHYL TRYPTOPHANES IN NUTRITION WILLIAM G. GORDON AND RICHARD W. JACKSON
The substitution of some compound for an essential amino acid in an otherwise complete diet has afforded important information concerning the intermediary metabolism of the acid. The present report deals with an attempt to substitute three compounds for tryptophane. Three isomeric compounds were studied which differ from tryptophane only in the presence of an additional methyl group substituted in position three in the benzene ring, position two in the pyrrole ring and in the amino group. These are, respectively, Bz 3 methyl tryptophane, Pr 2 methyl tryptophane, and N methyl tryptophane. The first two were prepared by methods described in the literature. N methyl tryptophane was prepared according to a method devised by the authors which consisted in the condensation of indole aldehyde with 1-methyl-hydantoin, followed by reduction and hydrolysis.
Rats were fed a complete diet and showed normal growth. Then a tryptophane-deficient diet was introduced on which the animals lost weight. After this, the compound to be studied was incorporated in the tryptophanefree diet and its effect on growth noted. The compound was then withdrawn and tryptophane was reintroduced to indicate that growth was still possible. In this way each animal served as its own control.
Using Bz 3 methyl tryptophane, or Pr 2 methyl tryptophane, growth either declined or remained stationary. Growth increased as soon as tryptophane was replaced. With N methyl tryptophane the gain in weight was considerable, having been similar to growth with tryptophane.
Thus it was concluded that Bz 3 methyl tryptophane and Pr 2 methyl tryptophane do not replace tryptophane while N methyl tryptophane does. It is suggested that the methyl group on the indole ring renders the molecule unavailable to the tissues. Demethylation does not occur. With the N methyl tryptophane either demethylation takes place or methylamine is split off, and either the free tryptophane or the indole lactic acid thus freed is rendered available to the tissues. It has been previously demonstrated that indole lactic acid is a satisfactory substitute for tryptophane since in a similar case imidazole lactic acid has been substituted satisfactorily for histidine. Previous work of Halpert and Hanke indicates that under ordinary circumstances in the rabbit bile does not leave the gall-bladder through the cystic duct, but that it is resorbed through the mucosa. The present paper represents an attempt to determine the mean rate of flow of bile through the cystic duct into the gall-bladder and the amount of bile resorbed from the gall-bladder per unit of time.
The experiments were performed on rabbits. The ductus choledochus was cannulated and a device for collecting the bile under a constant pressure was employed. Methylene blue (2 cc. of a 1 per cent solution per kilogram of rabbit) was injected intravenously. Collection of the bile secreted under a constant pressure was continued for periods ranging from 2 to 6 hours, after which the entire content of the gall-bladder was removed. By a method previously described the amount of methylene blue collected from the ductus choledochus (M) and from the gall-bladder (m) was determined. If the measured amount of bile secreted through the ductus choledochus is V, and the amount which entered the gall-bladder is v, then it is possible to calculate the latter quantity (v) from the relationship: v/V = m/M.
The volume of bile entering the gall-bladder per unit of time represents the rate of flow through the cystic duct. If the assumption is made that the volume of bile in the gall-bladder was the same at the beginning of the experiment as at the end, then the rate of resorption through the mucosa must equal the rate of inflow of bile through the cystic duct. By calculating this rate of inflow it is determined that under the experimental conditions the gall-bladder of the rabbit resorbs one-half the volume of its contents per hour. Twenty cases are presented, of which seven were characterized by minimal infection, seven by moderate, and six by severe infection. The patients were all under five years of age and the majority under two. The severe infections were not associated with any particular organism. There were three deaths. Neither leukocytosis nor fever appeared to be a constant factor. Enlargement of the liver was present in all cases with a return to normal size on recovery.
The carbon dioxide content of the blood was uniformly low (12 to 15 volumes per cent). The blood carbonate may be lower in non-diabetic ketosis than in diabetes. The depressed carbon dioxide content is accounted for by the ketosis and by the increased blood chloride.
The blood chloride concentration was uniformly high, except in one case. A possible explanation for this raised chloride despite vomiting is the fact that reported analyses of vomitus in this condition show an excess of base. In severe cases the total base of the blood may be low. High serum protein and loss of skin turgor regularly gave evidence of dehydration.
The ketosis may be explained in some cases on the basis that the blood sugar was at a low starvation level, consequent to gastric upset. There is no demonstrable impairment of glycogenolysis, nor can excessive fat utilization be demonstrated in this condition. Treatment consists of intravenous saline to relieve the dehydration, intravenous glucose to counteract the ketogenesis, and in those cases with low total base, sodium bicarbonate to raise the blood alkali.
J A premise stated by Krogh, to the effect that the blood dequantitated in the heart, led to the study of the coronary circulation and the part it played in the efficiency of the heart.
The first attempt to inject India ink into the coronary system in order to bring out the capillaries proved unsuccessful and further experiments were devised to discover the reason for this unexpected development. Several means of escape of the ink were shown possible. The first of these proved to be an extracardiac anastomosis of the coronary vessels. These extended profusely throughout the pericardium and were found on the diaphragmatic surfaces of the lungs. The greatest cause, however, for the failure of the ink to reach the capillaries of the heart was shown to be a direct connection between the coronary vessels and the heart chambers themselves, the arterioluminal system. The arterioles and the coronary arteries had access to the heart without benefit of capillaries, and this situation was proven by filling the heart with red celloidin and applying suction to the system. It was found that the celloidin was drawn into the arterioles, conclusively proving the presence of these connections. When the heart was injected with saline solution, that is to say the coronary circulation, it was shown that from 60 to 90 per cent of the saline escaped into the heart chambers. This was demonstrated as early as 1706, and three years later Thebesius brought forward his theory of veins which did not empty into the coronary sinus but directly into the heart chambers. By means of serial sections the connection of the arterioles with the heart through sinusoids was graphically demonstrated. These sinusoids were found to be lined with endothelium.
The only successful method of filling these capillaries, which were found to accompany each muscle fiber, was that of restoring the normal circulation rate and injecting. When this had been done the capillaries were found to be injected with the India ink. The conclusions drawn from these facts were that the blood entered the coronary arteries from the aorta, and from these found four means of egress. These were the extra-cardiac anastomoses, the arterio-luminal vessels, the arterioles, and the arterial sinusoids. Of these four, only the arterio-luminal vessels opened directly into the heart chambers; the arterial sinusoids opened into the myocardial sinusoids and thence into the heart chambers; the arterioles alone emptied into the capillaries, from which point there were two exits: (a) the true veins and into the coronary sinus, (b) the Thebesian veins and from these directly into the heart chambers. In several cases there were connections between various members of this scheme, and of the direction of the flow there was considerable doubt. This happened in the case of the capillary connection with the myocardial sinusoids and that of the arterioles with the arterial sinusoids. From this data it was determined that there were only three ways by which the blood could enter the chambers of the heart without access to the normal procedure. First, backflow from the coronary veins, but experiments proved that no amount of pressure could force the blood backwards through the system. Second, there was the possibility of backflow from the extracardiac anastomoses of the coronary system, but once again pressure applied failed to give the required result, and this method was eliminated. These findings left the third alternative-the only possible explanation-the system of arterio-luminals and that of the Thebesian veins.
When the injection finally proved successful in illustrating the capillaries of the heart, a less viscous injection was found to bring out the capillaries in the mitral and tricuspid valves. This had not been successful previously because the viscosity of the India ink prevented its passage into these minute vessels. Of the 100 hearts tested which were apparently free from infection-the one exception being possible rheumatic fever-there was evidence in 86 of them of the presence of blood vessels. These vessels appeared 67 times in the mitral valve, 66 times in the tricuspid, 26 times in the pulmonary valves, and 15 times in the aortic valves. As the susceptibility to endocarditis is greatest in the mitral valve and second in the aortic valve, it was postulated that there was no apparent connection between the vessels in the valves and their susceptibility to disease. As yet, however, there has been no evidence concerning the effect of heart hypertrophy on the coronary circulation. The concept of the vascular endothelium as a selectively permeable membrane between blood and brain is important for the understanding of cerebral metabolism and pathology. Only those substances capable of passing the barrier can affect the brain. The existence of the barrier may be demon-strated by intravenous injection of trypan blue. All organs are stained with exception of the brain. If, however, the injection is intrathecal the brain is readily stained.
The permeability to any agent is determined by comparing the minimal effective intravenous dose with that for direct exposure (intrathecal or intracerebral injection). Impermeability, strong action by direct exposure none by intravenous, has been demonstrated for tetanus toxin in the chicken, for diphtheria toxin in the rat, and for morphine and meningococcus toxin in the rabbit. Another method compares, after a given interval, the toxin content of the blood with that of the brain following intravenous introduction of the material in question. By this means impermeability of the blood-brain barrier to botulinus and diphtheria toxins has been demonstrated. The physiological methods of faradic stimulation of brain centers and of cross-circulation have been used. When the jugular veins of a donor animal are connected to the carotids of a recipient whose brain is further isolated by ligation of the vertebrals, the central action can be determined by injection of the substance into the veins of the donor, the peripheral by injection into the veins of the recipient. The blood is allowed to flow freely from the recipient's jugulars, being replaced by continuous transfusion of the donor with fresh heparinized blood. This method has demonstrated the essentially peripheral action of staphylotoxin.
In applying combinations of these methods, it was discovered that adrenalin and pituitrin exerted marked augmenting effect on the central actions of strychnine, alizarine, urethane, paraldehyde, cobra venom and lamb dysentery toxin, not explicable by the increased blood-pressure. The effects of narcotics are increased, as are those of the stimulating poisons, by five or six times. The blood-brain barrier is not, however, made more permeable to such substances as neosalvarsan and antitoxins to which it is ordinarily impermeable, nor could an auxotoxic action be demonstrated for staphylotoxin which is lethal when the barrier is circumvented.
Many observations indicate that electrical charge is the important factor in determining the permeability of the blood-brain barrier. In general, basic dyes pass the barrier and the acids are held back in greater measure than can be accounted for on the basis of mere affinity for brain tissue. Lipoid solubility is not essential, as such substances as night blue pass readily. Neither is molecular size of major importance. Colloidal substances are not necessarily held back. Most drugs acting on the central nervous system are basic and introduction of acid radicles, such as the sulphate and benzoate, diminishes their activity. Among toxins, the blood-brain barrier is impermeable to diphtheria, botulinus, tetanus, and staphylotoxins which bear the negative charge, readily permeable to cobra venom and lamb dysentery toxin which are iso-electric and positively charged, respectively, at the pH of the blood. It is significant that the positively charged toxins have the short incubation periods. With regard to the viruses, rabies, poliomyelitis, and herpes are negatively charged. These viruses have been found incapable of reaching the brain by the blood stream. The viruses of louping-ill and fowlplague are, however, not negatively charged.
The peripheral action of certain toxins disclosed by the knowledge of the selectively permeable nature of the blood-brain barrier bears great significance regarding the pathogenesis and therefore treatment of certain of the infectious diseases. Knowledge of the barrier should lead to fruitful investigations of the etiology and pathogenesis of hitheito obscure diseases of the brain.
A. A. L. In a study of pollution in the streams about Amherst the brom-cresolpurple-methylene blue-erythrosin medium of Dominick-Lauter was compared with the standard lactose and brilliant-green-bile media. Desirable features sought in the new medium included strong enriching properties for the coli group when present in small numbers, strong inhibiting powers for other organisms, and a low incidence of false presumptive tests.
The standard method and the parallel tubing method of Jordan were employed. The Dominick-Lauter medium gave a low number of presumptive positive tests and a low number of confirmed tests calculated on the basis of all samples tested. There was little difference between the results with lactose broth and brilliant-green-bile used as a presumptive test medium. Delayed gas production was most marked with the Dominick-Lauter broth. This suggests the presence of some inhibiting substance. The number of false presumptive tests, however, was smallest with the Dominick-Lauter medium, 7.6 per cent. The false presumptive tests with brilliant-green-bile were 7.7 per cent, for the lactose broth, 11.3 per cent.
In testing raw waters the brilliant-green-bile medium was, therefore, apparently more satisfactory than the standard lactose broth-and as satisfactory as lactose broth plus confirmation in brilliant-green-bile.
STUDIES COMPARING AN UNIDENTIFIED GRAM-POSITIVE BACIL-LUS ISOLATED FROM HUMAN CASES OF MENINGO-ENCEPHALITIS WITH SOME KNOWN RE-LATED SPECIES OF BACTERIA CASPAR G. BURN
From four cases of meningoencephalitis coming to autopsy at the New Haven Hospital bacilli have been isolated morphologically, culturally, and serologically identical with two strains isolated from animals by two other independent groups of workers.
These six strains resemble certain other non-spore-forming Gram-positive bacilli, most closely the B. monocytogenes. Pathogenic diphtheroids can be differentiated by their usually clubbed form, metachromatic granules, and palisade formation on all types of media. They are avirulent on intravenous injection but can produce a cystitis with ascending infection. Unlike the six strains, they are neither motile nor hemolytic. B. pyogenes liquefies gelatin and reduces nitrates to nitrites but confines itself to suppurations of bones and joints. B. monocytogenes is also non-motile and fails to hemolyze rabbit blood. It is significant that from one of the six strains a non-hemolytic, non-motile variant was obtained. B. monocytogenes is similar to the six strains in the late fermentation of glycerine and lactose. Antisera to the six strains tend to agglutinate B. monocytogenes, but the reverse is not true.
THE PHOTOMETRIC STUDY OF BACTERIA HAROLD MESTRE
In estimating the number of bacteria in a culture, photometric instruments measuring turbidity offer advantages of speed, ease, and accuracy within Y4 to 1 per cent. Employing a photo-electric cell of small aperture, it has been possible to construct an extinctiometer in which such factors as diverted flux have been reduced to insignificance and the personal fraction eliminated. The instrument, however, is sensitive to any cytoplasmic change such as coagulation or the formation of pigment, vacuoles, or spores. Under the best conditions the extinctiometer readings are a relative measure of the total opacity of the culture and give no absolute values for the numbers of bacteria.
This Normally, the placenta implants itself in the upper uterine segment. If this implantation occurs in the lower uterine segment, placenta praevia develops. Three types of placenta praevia are recognized,-placenta praevia marginalis, lateralis, and centralis. In the first, the placenta is found attached to the upper portion of the lower uterine segment; in the second, it is just above the internal os but not completely covering it; and in the third, it completely covers and adheres to the margins of the internal os. The etiology of placenta praevia is not clear. Howevrer, it has been found to occur ten times more frequently in the multiparous patient than in primiparae. The defective vascularization of the decidual membrane of the uterus is thought by some to influence the lower uterine implantation of the placenta. In private practice it has been found in less than one in a thousand pregnancies, as contrasted to once in every 250 pregnancies in hospital practice.
The condition of placenta praevia is treated by either surgical or obstetrical means. The choice of method of treatment is dependent on the individual case presented. Supravaginal hysterectomy, classical Cesarean, low cervical Cesarean section, and the Porro-cesarean section have been used with success in the surgical treatment of this condition. The speaker has applied this surgical approach in 34 cases, and has experienced a maternal mortality of 2.9 per cent, and a fetal mortality of 17.1 per cent. The obstetrical method of intervention includes such procedures as the rupturing of the membrane with the insertion of the Champetier de Ribes balloon, or the Braxton Hicks' version maneuver in which the breech of the child is used as a tampon to control further bleeding. The obstetrical approach was used in 23 cases and showed a maternal mortality of 8.6 per cent and a fetal mortality of 66.6 per cent.
The following conclusions have been drawn from some sixteen years of experience in treating placenta praevia:
1 Embolism of the central artery of the retina is followed by pallor and edema of the whole fundus, often accompanied by a few blood clots due to hemorrhage.
Arteriosclerotic plaques are not limited to the caliber of the vessels. White lines are often seen along the borders of the smaller vessels. Increased tortuosity (although tortuosity per se is not a sign of disease), increased opacity of the arteries, and scattered hemorrhages may 'also be seen. Spots of organization tissue following thrombosis may be taken for patches of exudate. Spasm of one of the retinal vessels is difficult to observe and, when seen, may be confused with arteriosclerotic change.
Hypertension of the so-called malignant type produces a retinal picture, the dominant feature of which is edema, with the production of white spots which are often arranged in a star-like figure about the macula. There may be a few hemorrhages but there are no changes in vessel caliber in the early stages. Later on, dark spots of a chocolate to black color are often seen; these are of grave prognostic significance. Changes in vessel caliber then appear. Finally, as terminal manifestations, hemorrhages, very extensive edema, patches of exudate, and often complete obscuration of the disc may occur. The ophthalmoscopic signs of the terminal stages of Bright's disease are quite clear, and the practice of performing tonsillectomies in such cases is reprehensible.
The "star" of exudate around the macula is not pathognomonic of Bright's disease; it occurs about as often in cases of brain tumor, and may also be produced by an angioma retinae. It is associated with edema of the retina and obscuration of the disc. The so-called retinitis circinata is likewise not associated with any particular disease, nor is it a disease entity in itself, but merely a stage in the accumulation of exudate around the macula.
Papilledema, or choked disc, may be caused by any agent which raises the intracranial pressure, as a tumor or an abscess. The central excavation of the disc is always maintained in this condition, although stereoscopic methods may -be required to demonstrate it. Complete recovery. from papilledema without residual ophthalmoscopic signs may occur. Longcontinued high intracranial pressure may cause the deposition of a layer of vessels and connective tissue over the disc.
In diabetes there is no characteristic retinal change, but there may be hard yellowish-white granular spots of exudate, often associated with changes in the caliber of the vessels. Or the exudate may be soft and associated with numerous hemorrhages and dilatation of the veins. These changes may disappear with proper control of the diabetes.
During pregnancy ophthalmoscopy is often of the greatest value. Obscuration of vision in a pregnant woman demands consultation with an ophthalmologist. An artificially induced abortion may be indicated to save the patient from loss of vision or permanent hypertension, or both.
In tuberculosis retinal tubercles may sometimes be seen, and a flare-up of the disease may be observed with the ophthalmoscope.
Retinal detachment may be due to various types of trauma and disease. Sometimes a progressive detachment may be the first indication of a sarcoma of the choroid. The modern treatment of retinal detachment (electrically searing the loose edges back in place) is very effective.
Glaucoma and' optic atrophy may present similar ophthalmoscopic changes. Glaucoma may be distinguished by the dipping of the vessels which takes place at a distance from the center of the disc, as a result of the extreme excavation which occurs in this condition.
Other conditions briefly illustrated were optic atrophy, optic neuritis, multiple sclerosis, and retinitis pigmentosa. P. M. L.
